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Nutrient Standards for Illinois 
Surface Waters

Nutrient Standards for Illinois Nutrient Standards for Illinois 
Surface WatersSurface Waters

Working HypothesisWorking HypothesisWorking Hypothesis

Nutrients Algae / Plants Dissolved 
Oxygen Fish / Bugs

Cause-Effect RelationshipsCause-Effect Relationships
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TimelineTimelineTimeline

Winter 2003Winter 2003 Illinois plan for nutrient standard development Illinois plan for nutrient standard development 
agreed to by USEPAagreed to by USEPA

20032003--0707 Research, Monitoring, Data evaluation, DiscussionsResearch, Monitoring, Data evaluation, Discussions

Spring 2008Spring 2008 Prepare petition for nutrient standards for the IPCBPrepare petition for nutrient standards for the IPCB

Fall 2008Fall 2008 File IPCB petitionFile IPCB petition

Spring 2009Spring 2009 Prepare implementation rules for nutrient standardsPrepare implementation rules for nutrient standards

Fall 2009Fall 2009 IPCB adopts nutrient standardsIPCB adopts nutrient standards

1-year extension of original timeline

2008 Update2008 Update2008 Update

Research Final Results

Data Collection

Proceedings

Historical Data Analysis

Research Final ResultsResearch Final Results

Data CollectionData Collection

ProceedingsProceedings

Historical Data AnalysisHistorical Data Analysis
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ResearchResearchResearch
Council on Food and Agricultural Research (CCouncil on Food and Agricultural Research (C--FAR)FAR)

20032003--20072007
-- University of Illinois         University of Illinois         -- Illinois State University Illinois State University 
-- Illinois State Water SurveyIllinois State Water Survey -- Illinois Natural History SurveyIllinois Natural History Survey

- Effects of Phosphorus Mediated through Algal Biomass in Illinois Streams

- Spatial and Temporal Relationships among Nutrients, Dissolved Oxygen, and the 
Biotic Integrity of Illinois Streams 

- Controls on Dissolved Reactive Phosphorus and Particulate Phosphorus in Illinois 
Streams

- Establishing the Causes and Thresholds of Nutrient Impairment in Agriculturally 
Intensive Illinois Watersheds

http://www.ilcfar.org/research/waterqualityforum.html
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SummarySummarySummary

Nutrients generally are not limiting algal biomass in Illinois streams.
• Lack of defining conditions for limitation

Light availability and substrate characteristics are at least as influential 
on algal and biological communities as nutrient concentrations.

Relationships difficult to establish because Illinois lacks a wide range of 
conditions

Physical habitat confounds defining relationships and is a primary limiting 
factor for algal growth and biological integrity.

Habitat Quality

Bi
ot

ic
 I

nt
eg

ri
ty

Nutrients

Nearly all sites in IL

excellent poor
low high

Reference Conditions

Poor

Excellent



5

IEPA Monitoring (cont)IEPA Monitoring (cont)IEPA Monitoring (cont)

Continuous Dissolved Oxygen MonitoringContinuous Dissolved Oxygen Monitoring

20012001--03, 8 sites across the state with USGS03, 8 sites across the state with USGS
•• Range of waterRange of water--quality, latitude, landquality, latitude, land--useuse

IEPA Intensive Basin Survey SitesIEPA Intensive Basin Survey Sites
•• 2004 2004 -- 15 sites (7215 sites (72--hour period)hour period)
•• 2005 2005 -- 24 sites throughout Illinois (Riffle / Run / Pool)24 sites throughout Illinois (Riffle / Run / Pool)
•• 2006 2006 -- 35 sites throughout Illinois 35 sites throughout Illinois -- (two 7(two 7--day periods)day periods) 9 Peri9 Peri
•• 2007 2007 -- 40 sites throughout Illinois 40 sites throughout Illinois -- (two 7(two 7--day periods)day periods) 35 Peri35 Peri

GRINDSTONE CREEK; DGIA-03
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Dissolved Oxygen Concentration

24-Hour Mean Dissolved Oxygen Concentration

24-Hour Minimum Dissolved Oxygen Concentration

7-day Daily Mean Dissolved Oxygen Concentration

Dissolved Oxygen Percent Saturation

TP = 0.095mg/L                          Shading = 75-95%
TN = 3.21 mg/L                           Est. velocity = <0.5 fps
                                                       MBI = 98
Peri. Chl-a = 35 mg/m2 (d)       Substrate = silt/clay
                        77 mg/m2 (e)
Seston Chl-a = 2.67 ug/L         Turbidity = Moderate

Enhanced DO stream
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FLINT CREEK; DTZS-01
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Dissolved Oxygen Concentration

24-Hour Mean Dissolved Oxygen Concentration

24-Hour Minimum Dissolved Oxygen Concentration

7-day Daily Mean Dissolved Oxygen Concentration

Dissolved Oxygen Percent Saturation

TP =  0.417 mg/L                       Shading = 0 and 50%
TN =  1.43 mg/L                          Est. velocity = 1-1.5 fps
                                                       MBI = 
Peri. Chl-a =  322 mg/m2         Substrate = cobble
Seston Chl-a = none obs.        Turbidity = moderate

100 % saturation

Minimum DO standard

Yellow Creek; PWN03
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Dissolved Oxygen Concentration
24-Hour Mean Dissolved Oxygen Concentration

24-Hour Minimum Dissolved Oxygen Concentration
7-day Daily Minimum Dissolved Oxygen Concentration

Dissolved Oxygen Percent Saturation

TP =  0.198 mg/L                           Shading = 25%
TN =  10.2 mg/L                             Est. velocity = 1-1.5 fps
                                                          MBI = 70
Peri. Chl-a =  259 mg/m2 (e)       Substrate =silt/sand/gravel/cobble
                         9.78 mg/m2 (d)
Seston Chl-a = 1.34 ug/L            Turbidity = very turbid

Enhanced DO stream
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Proceedings and PlansProceedings and PlansProceedings and Plans

With the current understanding and knowledge of 
nutrient effects in Illinois streams, consideration of 
alternatives to strictly numeric criteria seems reasonable.

Alternative scenarios drafted in regulatory language for 
consideration and argument by the Nutrient Standards 
Workgroup

− 2 scenarios offered by Illinois EPA
− 1 scenario offered by environmental advocacy groups
− 1 position statement presented by the Illinois Association of 

Wastewater Agencies

Scenario A Scenario A -- Dissolved Oxygen BasisDissolved Oxygen Basis

If:If: Dissolved oxygen values are observed to exceed 100% saturation Dissolved oxygen values are observed to exceed 100% saturation 
AND violate the minimum DO standard within the same 24AND violate the minimum DO standard within the same 24--hour hour 
period, period, 

thenthen a total P standard of (0.05) mg/L would be put in place for thaa total P standard of (0.05) mg/L would be put in place for that t 
stream segment and all segments upstream.  stream segment and all segments upstream.  

This This ““DO signatureDO signature”” identifies a condition of overidentifies a condition of over--enrichment of enrichment of 
phosphorusphosphorus

•• A corresponding effluent permit limit would be implemented for A corresponding effluent permit limit would be implemented for 
certain dischargerscertain dischargers

•• 303(d) listing / TMDLs303(d) listing / TMDLs

SimpleSimple
Implements a standard only where there is a demonstrated needImplements a standard only where there is a demonstrated need
ReactiveReactive
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FLINT CREEK; DTZS-01
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Dissolved Oxygen Concentration

24-Hour Mean Dissolved Oxygen Concentration

24-Hour Minimum Dissolved Oxygen Concentration

7-day Daily Mean Dissolved Oxygen Concentration

Dissolved Oxygen Percent Saturation

TP =  0.417 mg/L                       Shading = 0 and 50%
TN =  1.43 mg/L                          Est. velocity = 1-1.5 fps
                                                       MBI = 
Peri. Chl-a =  322 mg/m2         Substrate = cobble
Seston Chl-a = none obs.        Turbidity = moderate

100 % saturation

Minimum DO standard

Scenario B Scenario B –– Habitat BasisHabitat Basis

If If 
1.  Canopy shading < 40 %, and1.  Canopy shading < 40 %, and
2.  Turbidity < 30 NTU, and2.  Turbidity < 30 NTU, and
3.  Benthic Substrate >60% sand or larger, and3.  Benthic Substrate >60% sand or larger, and
4.  Flow duration analyses indicate absence of regular scouring 4.  Flow duration analyses indicate absence of regular scouring or or 
denuding flows, denuding flows, 

thenthen a total P standard of (0.05) mg/L would be put in place for thata total P standard of (0.05) mg/L would be put in place for that
stream segment and all segments upstream. stream segment and all segments upstream. 

•• A corresponding effluent permit limit would be implemented for cA corresponding effluent permit limit would be implemented for certain ertain 
dischargersdischargers

•• 303(d) listing / TMDL 303(d) listing / TMDL 

Information intensive, presumptiveInformation intensive, presumptive
Implements a standard only where there is a likelihood of a probImplements a standard only where there is a likelihood of a problemlem
ProactiveProactive
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WEST OKAW RIVER; OT-03
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Dissolved Oxygen Concentration

24-Hour Mean Dissolved Oxygen Concentration

24-Hour Minimum Dissolved Oxygen Concentration

7-day Daily Minimum Dissolved Oxygen Concentration
Dissolved Oxygen Percent Saturation

TP = 0.246mg/L                           Shading = 10%
TN = 0.565 mg/L                          Est. velocity = 0 fps
                                                        MBI = 84
Peri. Chl-a = 32 mg/m3               Substrate = gravel / sand
Seston Chl-a = 21 ug/L              Turbidity = clear

Enhanced DO stream

100 % saturation

Minimum DO standard

Scenario C Scenario C –– Reference BasisReference Basis

•• Total Phosphorus shall not exceed 0.093 mg/L in any Total Phosphorus shall not exceed 0.093 mg/L in any 
stream or river.stream or river.

•• High quality waters with P concentrations <= the High quality waters with P concentrations <= the 
estimated reference P concentrations in the USEPA estimated reference P concentrations in the USEPA 
recommended criteria shall conform to those criteria recommended criteria shall conform to those criteria 
−− 0.052 mg/L Ecoregion VI 0.052 mg/L Ecoregion VI 
−− 0.031 mg/L Ecoregion IX0.031 mg/L Ecoregion IX

•• Narrative nitrogen standard w/downstream waters clauseNarrative nitrogen standard w/downstream waters clause

SimpleSimple
ProtectiveProtective
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Scenario A – 3 streams (10%)

Scenario B – 5 to 8 streams (22-35%)

Scenario C – 22 (88%), w/ 3 close calls

• E. Central IL 

• Upstream implications of A and B

Preliminary ImplicationsPreliminary Implications

Historical Data AnalysisHistorical Data AnalysisHistorical Data Analysis

20032003--2006 Chemistry, Biology, Habitat2006 Chemistry, Biology, Habitat
NN--STEPS assistanceSTEPS assistance


